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2https://phys.libretexts.org/Courses/University_of_California_Davis/UCD%3A_Physics_9C__Electricity_and_Magnetism/1%3A_Electrostatic_Fields/1.8%3A_Method_of_Images



Image Charge
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4https://curve.carleton.ca/system/files/etd/814bd173-bafd-4040-a118-f1f5878b5ccd/etd_pdf/7411adb2a23f372a5ba42298c211cfba/pizzi-simulationofgasdetectorsusingramostheorem.pdf
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Micro-Mega
sTGC

https://cerncourier.com/a/wheels-in-motion-for-atlas-upgrade/



sTGC
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Track reconstruction
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Gas
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Gas Choices
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Getting the right mixture
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Getting the right mixture
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Bronkhorst components assembled in the gas cabinet



sTGC Operations Reequipments

• Anode (HV): 50 μm gold-plated tungsten wires held at a potential of 
~2900 V
• Working gas: n-Pentane+CO2= 45:55% by volume
• Supply pressure 2 mbar above atm
• Flow about 50 cc/min
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STAR Forward Upgrade
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sTGC Detector Assembly
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sTGC Detector Assembly
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Protecting the chambers form over pressure
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P = h!g



Gas System
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n-Pentane
• n-pentane isomer formula 

C5H12
• Is a highly flammable liquid and 

vapor 
• Boiling point of pentane is 970F

(360C)
• Density of pentane is 0.626 g/ml
• The pentane vapor is heavier 

than air
• It sinks if released to 

atmosphere
• Explosive limits of pentane by 

volume in air: 1.4-7.8%



sTGC Gas System
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Safety System
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State Table



Safety Sensors
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Gas Flow 

Controller

CEM Cooler

Liquid 

Detector

sTGC
Flow 

meters

CO2

CO2 + Pentane

CO2 Purge

SV1

NC

SV3

NC

SV4

NO

Heating Tap

SV – Solenoid valves

NC – Normally closed

NO – Normally open

vent

Gas cabinet

2

Pentane Sniffer, 

1 & 2 are independent monitoring

Heat sensor

Electronics rack heat sensor

Thermocouple

Pressure transmitter

n-Pentane

SV2

NC

CO2

1

1
1

2 2

Liquid detector

Liquid Flow 

Controller



PLC
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PLC – Ladder Diagram
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PLC - Controls
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PLC - Controls

24



HW

• Sketch a diagram for 10 mbar overpressure protector?
• A point charge q located near infinite grounded conducting plate, 

what are the
• E(r)
• V(r)
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